Background: Automated hematology analyzers generate white blood cell (WBC)
| BACKGROUND
review. Reflex testing in the WPC channel has demonstrated increased specificity with a reduction in unnecessary manual PBS reviews while maintaining a high degree of sensitivity. [2] [3] [4] However, in these studies, samples from patients with chronic infection/inflammation were underrepresented. 
| MATERIALS AND METHODS

| Study design
A laboratory based prospective study was performed at National
Health Laboratory Service Haematology Laboratory at the CMJAH over a one-year period. A total of 400 HIV samples from the routine workload were analyzed on one of three Sysmex XN-9000
analyzers integrated onto a track-based automation system. The study was approved by the Human Research Ethics Committee of the University of the Witwatersrand (approval number M09-06-88). 
| Specimens
| Abnormal cell flags
The WPC channel was used for reflex testing to distinguish blasts and abnormal lymphocytes when 'abnormal lympho/blasts?' were flagged from the WDF channel at the factory setting (Q = 100). The flag for 'atypical lympho?' is generated by the WDF channel. This flag may be retained or suppressed with reflex WPC analysis of samples with coexisting 'abnormal lympho/blasts?' flags.
| Statistics
Sensitivity, specificity, and efficiency of the blast/abnormal lymphocyte and atypical lymphocyte flags were calculated and evaluated.
Chi-squared and Fisher exact tests were used to compare the flagging rate between the different channels. The statistical significance was set at a P value of .05 or less.
| RESULTS
| Study population
The mean ± SD age of the study population was 39 ± 12 years with a male: female of 1. Diagnoses included hematological malignancies (n = 108, 27.00%), nonhematological malignancies (n = 40, 10.00%), acute infection (n = 54, 13.50%), chronic infection/inflammation (n = 140, 35.00%), and outpatient follow-ups (n = 46, 11.50%). The diagnosis was not reported in 12 (3.00%). Figure 1 show the sensitivity, specificity, and efficiency of the flags generated by the WDF channel as compared to manual PBS review. The 'abnormal lympho/ blasts?' and 'atypical lympho? flags were associated with a high false positive rate of 61.65% and 41.74%, respectively. Results of the flagging sensitivity, specificity, and efficiency for the WPC channel compared to manual PBS review are shown in Table 2 and Figure 2 . 
| Abnormal flags in WDF
| Abnormal flags in WPC
| Subgroup analysis
There were 178 (44.50%) samples with leukopenia (WBC < 4 × 10 Samples with leukopenia were associated with a significant increase in abnormal WBC flags with WDF and WPC analysis (P < .0001 and P < .0034, respectively). However, the sensitivity was maintained at 100.00%. In samples with leukocytosis, the sensitivity of the abnormal lympho/blast?' flag increased from 91.30% to 100.00% with WPC analysis.
In 253 (63.25%) of the referred samples, there was a lymphopenia with a median lymphocyte count of 0.57 × 10
9
/L (range 0-1.39).
Samples with lymphopenia were also associated with a significant increase in abnormal WBC flags with WDF and WPC analysis (P < .047
and P < .0001, respectively). 
| DISCUSSION
We evaluated the efficiency of the abnormal WBC flags generated by the WPC reflex channel on the Sysmex XN-9000 automated hematology analyzer in 400 routine HIV samples referred to the CMJAH laboratory. The study specimens were representative of HIV associated opportunistic infections and malignancies. A large proportion of these samples generated suspect WBC flags which triggered manual PBS review (n = 346, 86.5%). It is therefore necessary for instrument generated flags in this patient population to be both sensitive and specific.
Despite the high sensitivity of instrument generated flags based on different analytic principles, the number of false positives remains high which results in unnecessary manual PBS review. With the addition of the WPC analysis to the WDF channel, we observed a 20.99% reduction in the manual PBS review rate in this specific patient population. The WPC showed an excellent sensitivity for the detection of blasts and abnormal lymphocytes of 100.00%. However, despite an increase in sensitivity, the specificity remained poor ( Table 2 ). The overall efficiency of the 'abnormal lympho/blasts?' flags were the same for both channels. In contrast, studies from specialist hematology/oncology hospitals have reported a higher specificity with a subsequent improvement in laboratory efficiency with reflex WPC testing. [2] [3] [4] These increased published rates may be attributed to the low rate of chronic infection/inflammation in these studies. On investigation, in our study, samples from patients with chronic infection/inflammation (35.00%) were associated with a high false positive rate of 76.32%
for samples with 'abnormal lympho/blasts?' flags with WPC analysis.
On microscopy, these samples showed a heterogeneous population of lymphocytes including activated and plasmacytoid lymphocytes.
It is often difficult to distinguish reactive lymphocytes secondary to opportunistic infections and high grade lymphoproliferative disor- One of the reasons for the generation of false WPC flags which has been described is the presence of a low lymphocyte count. 8 Lower lymphocyte counts are associated with clinically advanced HIV disease states. 9 In this study, the median lymphocyte count was 0.94 × 10 
| CONCLUSION
In summary, the HIV patient population is associated with a high frequency of blast/abnormal lymphocyte and atypical lymphocyte flags, 
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